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A finite order matrix with its elements distributed at random is a random 
matrix. Ensembles of random matrices occur in physical applications in the 
statistical theory of energy levels that was initiated in the 1950s by the 
mathematical physicist Eugene Wigner. This theory addresses statistical 
properties of all nuclei (e.g., density of energy levels, average energy level 
width) rather than the detailed structure of any one nucleus. This book gives a 
rapid survey of the physical applications of the subject by reprinting a survey 
paper of Carmeli [l] and giving (sometimes slightly paraphrased but with 
acknowledgement) selections from [2-51. As noted by the author in Chapter 
10, “. . . our review does not include the tremendous volume of work done on 
the mathematical aspects of random matrices, and the reader is referred to the 
literature. . . .” Thus a matrix theorist interested in a rigorous mathematical 
treatment of random matrices could be disappointed in this book. On the 
other hand a mathematician working in statistics and who knows a little about 
nuclear physics might use this book as an introduction to the statistical theory 
of energy levels. 
The work reviewed here can be conveniently thought of as consisting of 
two main parts, the first of which is the ten chapters comprising the first 86 
pages of the book. The material in these ten chapters is, with the exception of 
approximately 25 pages, a transcription to book format of the review article 
published in 1974 by Carmeli [l]. The remaining material in the first ten 
chapters is taken from the 1981 review article by Brody et al. [2]. Moreover 
there appears to be very little original work in the 1974 review [l], as one can 
easily convince oneself by comparing the article with sections of three main 
references [3-51 given by the author. Thus the reader can consider this book 
as a survey of the literature on the statistical theory of energy levels. 
After introducing the theory in Chapters 1 and 2, the author presents in 
Chapter 3 Porter’s discussion [3] of the way symmetry properties of physical 
systems select the canonical transformation groups for the various ensembles 
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of random matrices. Most of the discussions of the Gaussian, orthogonal, and 
unitary ensembles given in Chapters 4 and 5 are those given by Dyson [4]. 
The remaining material in these two chapters comes from the discussions of 
Wigner [5] and Brody et al. [2]. 
Chapter 6 is a condensation of Porter’s discussion [3] of eigenvalue-eigen- 
vector distributions of the Gaussian ensemble together with a discussion, 
following Brody et al. [2], of spectral rigidity (the tendency toward uniformity 
of most energy level spectra). The problem of the distribution of the widths of 
energy levels is dealt with in Chapter 7 of the book, and the material in this 
chapter is taken from [2] and [5]. Chapter 8 presents a short survey of the 
symplectic group and quaterions from Dyson [4], while Chapter 9 presents 
more of the results given in [3] on the Gaussian ensemble, but without most of 
the details. 
It is disappointing to note that Chapter 10, which is a summary and 
includes a discussion of “recent studies” (Section 10.4), comprises the “con- 
cluding remarks” section of Carmeli’s 1974 review [ 11, and thus ignores the 
last nine years of work. However, it should be pointed out that because of the 
new material included from Brody et al. [2] and from Krishnaiah [5] (in 
Appendices A and B) the references given in the book do reflect the literature 
since 1974. 
The second main part of this book consists of three appendices (63 pages) 
and contains the material that would probably be most interesting to a 
statistician. Appendices A and B provide a review of complex multivariate 
distributions together with some applications. The material in these two 
appendices comes from the 1976 article by Krishnaiah [5]. Appendix C deals 
with the ergodic properties of random matrices, and the material in this 
appendix can be found in [2]. 
The book concludes with 27 pages of references and bibliography. 
REFERENCES 
1. M. Cannel& Statistical theory of energy levels and random matrices in physics, J. 
Statist. Physics 10:259-297 (1974). 
2. T. A. Brody, J. Flares, J. B. French, P. A. Mello, A. Pandey, and S. S. M. Wong, 
Random-matrix physics: spectrum and strength fluctuations, Reo. Modern Physics 
53:385-479 (1981). 
3. C. E. Porter, Fluctuations of quantal spectra, in Statistical Theties of Specfra: 
Fluctuations (C. E. Porter, Ed.), Academic, New York, 1965. 
4. F. J. Dyson, Statistical theory of the energy levels of complex systems, I, J. Math. 
Physics 3:140-156 (1962). [Reprinted in Statistical %&es of Spectra: Fluctuu- 
tims (C. E. Porter, Ed.), Academic, New York, 1965.1 
5. E. P. Wigner, Random matrices in physics, SIAM Reo. 9:1-23 (1967). 
6. P. R. Krishnaiah, Some recent developments on complex multivariate distribu- 
tions, J. Multivariate Analysis 6:1-30 (1976). 
Received 6 September 1963 
